York State conducted investigations to determine the nature of farm injuries and characterize associated risk factors for the purpose of developing preventive measures. In the OHNAC surveillance program, frequent reports of cow related injuries, including two fatalities, prompted staff to examine the cow related injuries in the database. Of783 reported incidents, 101 (13%) were animal related, with 57 (7%) caused by cows. By visiting the farms, staff were able to obtain detailed information about how the incidents occurred. In this article, the circumstances and types of injuries caused by cows, the resulting lost work time, and methods for reducing their occurrence are discussed.
METHODS

Data Collection
Under the OHNAC surveillance program, New York State is divided into three regions, each of which is overseen by a nurse based in an occupational health clinic. Information about farm accidents is obtained on a nonmandatory basis from health care providers, local cooperative extension agents, the news media, and other sources. After learning about an incident, nurses, frequently accompanied by an agricultural engineer or a social worker, visit the farm and record relevant information. The information is then entered into a common database. In addition, the nurses provide referral support regarding rehabilitation, financial aid, social services, and recommendations about preventive measures relating to farm safety.
Database Information
The database contains a range of farm incidents from minor to life threatening and fatal. Information about the farms, victims, injuries, activity performed, work experi-*OHNAC was fund ed by CDC's National Institute for Occupational Safety and Health (Grant No. CCU206033) ence, location, and immediate cause of the incident together with the availability of safety equipment, is recorded. The health care provider, treatments , and lost work time are also recorded. Lost work time is measured in days, weeks, and months.
RESULTS
Demography of Injury Victims
Injury victims included 50 males and seven females. Three victims were between 15 and 16 years old, and eight were over 60; the ages of the remaining 46 victims were between 23 and 58 years.
Thirty-six of the victims, including 3 females, were farm owners and operators, 19 were employees , and 2 were members of the owners' family. Information on experience and farm size was available for all except 2 cases. Except for 1 incident in a livestock sales bam, all incidents happened on dairy farms. The 56 farms ranged in size from 18 to 2,000 acres, with 8 less than 100 acres, and 4 over 500 acres.
Circumstances
The types of incidents in which workers were injured are shown in Figure 1 . Most of the incident s occurred in the bam, a fenced area, or while leading the cow to or from the bam . Eleven of 16 incidents resulting from kicking took place during udder washing or while the milking equipment was being put on or removed, as did three incidents of pushing and one incident of head butting. Two butting incidents occurred while the animal was being moved, and involved animals described as "agitated." One fatality occurred SEPTEMBER 1997, VOL. 45, NO.9 while the victim was leading the cow in a sales bam, and the other occurred while the animal was being loaded on a truck.
During 4 of 14 pushing incidents, the victim was feeding cattle, and in another 6 the victim was herding or leading animals. In another pushing incident, the victim was blocking a gate, and another victim was pushed by a cow in heat, which had tried to mount him.
In seven incidents, cows fell on victims. Two of these incidents occurred during milking procedures-one cow falling off a concrete edge, the other having been propped up because it was sick. Another two of these incidents occurred when the victim was hurrying with the cows. In the remaining three incidents, both cow and victim lost footing on slippery ground.
Five victims, two of whom were stepped on, were knocked down by cows. In three other incidents, victims were stepped on because of the confining design of the stalls. Similarly, three incidents of pinning or pinching occurred where the constraints of stalls were a contributory factor.
One victim's thumb was degloved and partially amputated after being caught in a halter rope as the cow ran away. Another worker developed conjunctivitis, associated with a tail flicking in his eye.
In four incidents, the manner in which the worker handled the animals was a major contributory factor: a broken hand and a broken finger resulted from the victims' hitting heads of cattle while directing them, one wrist puncture resulted from jabbing a cow with pliers to make it move, and a rotator cuff tear resulted from rolling a downed calf from side to side. .,
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Injuries
Two fatalities occurred, both due to falls related to kicking . One victim suffered a basal skull fracture when his head hit a gutter, while the other received a depressed skull fracture when knocked to the ground by a gate which had been kicked by the cow. A closed head injury, caused by being kicked several times, resulted in seizures which were still occurring daily 3 weeks later. In addition to these head injuries, a total of 12 incidents caused laceration, fracture, contusion, and spasm to the face, head, and neck. Figure 2 summarizes the fracture, lacer ation , crush/contusion, and spasmlstrainJdislocation/damage injuries occurring in different parts of the body, Fractures were mostly to the upper body, but included two to the neck of the femur. Twenty-one contusion and crush injuries occurred . Damage injuries included one rotator cuff tear, infected leg ulcerations, an abdominal hernia, and a retroperitone al hematoma requiring surgery. Other injuries included amputations of two digits.
Lost Work Time
All of the 49 victims for whom it was noted lost work time (one of the selection criteria). The average amount of time lost approximated 21 days, but the num-ber of days lost ranged widely, as reflected in Figure 3 .
One 72 year old victim gave up farming after her femur was fractured, but 49% (24) of the victims returned to work within 5 days, and 69% (34) returned within 3 weeks. Ten victims lost 4 to 6 weeks' work time, 2 lost 3 months, and 3 others lost 2, 4, and 6 months, respectively. Of 18 hospitalized victims, half spent 2 nights or less in the hospital, with the maximum stay 14 nights.
DISCUSSION
The cow related injuries reported occurred during the period from 1991 to 1996, representing 7% of all injuries reported to the New York State OHNAC program. The true number of incidents is underestimated because of the non-comprehensive collection methods and because reporting is voluntary, Only the most severe injuries likely reached the attention of the surveillance network. However, the data provide a spectrum of inj uries for the study objectives of surveillance and prevention.
The most common injuries resulted from kicks, followed by pushing. This finding is consistent with the results of a study showing 37% of animal related injuries resulted from being struck by the animal or pushed against an object (Hoskin, 1979) . Researchers found 63% (10/16) of kicking incidents resulted in leg or facial trau- Los t W ork Ti me ma compared with a finding of 83% (25/30) in a previous study (Cogbill, 1985) .
Due to the size of these animals, some of the injuries were severe, as illustrated by the two fatalities and the fact that 15 victims (31%) lost 4 weeks or more of work time. As reported in other studies (Carstensen, 1995; Layde, 1996) , fracture and contusion were the most common injury types. Some of the most severe injuries resulted from cows kicking, head butting, or falling on the victim, but each incident was so unique it is not possible to generalize on this aspect.
In addition to size, the speed and the unpredictability of the animals contributed to many of the incidents. After reviewing the incidents, education about animal handling and reminders to farmers about unpredictability have been the major intervention recommendations made by OHNAC nurses. Although it is well known that a cow in heat will try to mount, and in a couple of cases the cows were described as "agitated," for most of the cases no indication existed that the cow was disturbed. Animal handling plays a major role for risk of animal related farm injury, as demonstrated by the incidents in which injury resulted from injudicious handling of the animals and by observations in an earlier study (Layde, 1996) .
In animal handling, as in other types of farm work, it is important to anticipate potential problems (Murphy, 1992) . Certain practices are well known, such as avoiding anything out of the routine which agitates livestock. SEPTEMBER 1997, VOL. 45, NO.9 Animals are particularly excitable when they have young or when they are in heat, and they do not respond well to being rushed. Equally important, individuals should: • Never tum their back toward animals. • Effectively restrain animals.
• Accustom animals to restraints such as halters. Despite all such precautions, an escape plan needs to be prepared before entering a confined space housing an animal.
In addition to controlling behavior, the risk of injury can be reduced by modifying the environment. In 15 incidents, the victim was injured after being pushed against a pipe, stanchion (a device limiting forward and backward motion of a cow), post, wall, or fence. This is similar to the number observed in an earlier study (Pollock, 1987) . Because many incidents took place in bams and fenced areas, interventions must be directed at preventing unintended contact between animal and victim, which can be effectively accomplished by changing the design of the facilities. Installation of the parlor design in bams where milking takes place has shown a reduction in milking related injury, but only 45% of farms nationally have installed such facilities.
Well designed handling facilities need not be expensive (Pollock, 1987) . They should include protective cages and/or escape alleyways through wall areas to allow workers to pass easily, but prevent access for adult animals. The use of solid wall chutes reduces the panic occurring when animals are transferred. Good floor con-
